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A I.XQUXD CRYSTAI. DISPLAY FOR TESTING DEFECTS OF 
WIRING IN PANEL 

BACKGROXmiD OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to a liquid 
crystal display and, more particularly, to a liquid crystal 
display capable of testing defects of wiring in panel. 

2. Description of the Prior Art 

Figs. lA to IC are drawings showing a Module 
structure of conventional liquid crystal display. 

As shown in the drawings. Fig. lA comprises a X-PCB 
2 for supplying graphic signals to a panel 1, a Y-PCB 4 for 
applying TFT driving signals and a FPC 7 for connecting the 
PCBs. 

And, Fig. IB shows a structure that the FPC 7 is 
removed and Fig. IC shows that the Y-PCB 4 is removed and 
signals for driving gate driver integrated circuit IC are 

1 
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applied through wiring in the panel 1. 

Here, panels of each module have different shapes 
and wiring for driving gate driver IC is formed on the upper 
5 part of array substrate of panel. 

Fig, 2 is a drawing showing a conventional method of 
Q panel test. Referring to Fig. 2, odd lines of data lines (Dl, 
^55 D2 ...Dn) are connected to data odd pad 17a and even lines of 
in 10 the data lines (Dl, D2...Dn) are connected to data even pad 17b, 



S !...'« 



In the same method, gate lines (Gl, G2...Gn) are connected to 
lil gate odd pad 15a and gate even pad 15b. And, Vcom pad 13 is 
I connected to all pixels of TFT array 11 on panel and wiring 
^ 20 is formed on the corner of upper part of panel 10. 
15 

Then, signals are applied to five resulting pads in 
order to test whether a unit pixel is normally operated or 
not. That is, it is possible to test short of line and pixel 
by applying voltage to the gate odd pad 15a, the gate even 
20 pad 15b, the data odd pad 17a, the data even pad 17b and the 
Vcom pad 13. 

However, the conventional liquid crystal display has 
a disadvantage that it is difficult to test disconnection and 
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short by wiring formed on the upper part of panel and 
additional device is required to test defects of wiring. 

SUMMARY OF THE INVENTION 

Therefore, the present invention has been made to solve 
the above problems and an object of the present invention is 
to provide a liquid crystal display for testing defects of 
wiring in panel capable of testing disconnection and short of 
wiring in panel when signals are applied by connecting data 
line or gate line or common voltage line in panel to each pad 
through wiring formed on the outside of panel in a zigzag 
shape. 

In order to accomplish the above object, the present 
invention comprises: a TFT array unit comprising a plurality 
of gate lines and data lines formed in a matrix shape, having 
TFT transistors at the intersection of the gate line and the 
data line; a data pad unit commonly connected to the 
plurality of data lines, receiving signals for driving the 
data line; and a wiring unit for testing defects of data line 
connected between the data pad unit and the data line, 
testing disconnection and short of the data line. 
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The data pad unit comprises a first data pad unit 
commonly connected to the odd data line of the plurality of 
data lines, receiving signals for driving the odd data line 
and a second data pad unit commonly connected to even data 
line of the plurality of data lines, receiving signals for 
driving the even data line. 

The wiring unit for testing defects of data line 
comprises a first wiring unit for testing defects of data 
line connected between the first data pad unit and the odd 
data, testing disconnection and short of the odd data line 
and a second wiring unit for testing defects of data line 
connected between the second data pad unit and the even data 
line, testing disconnection and short of the even data line. 

The first and the second wiring units for testing 
defects of data line are formed in a zigzag shape. 

According to another embodiment of the present invention, 
a liquid crystal display for testing defects of wiring in 
panel comprises: a TFT array unit comprising a plurality of 
gate lines and data lines formed in a matrix shape, having 
TFT transistors at the intersection of the gate lines and the 
data lines; a gate pad unit commonly connected to the 
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plurality of gate lines, receiving signals for driving the 
gate line; and a wiring unit for testing defects of gate line 
connected between the gate pad unit and the gate line, 
testing disconnection and short of the gate line. 

5 

The gate pad unit comprises a first gate pad unit 
commonly connected to odd gate line of the plurality of gate 
S-J lines, receiving signals for driving the odd gate line and a 

1 ;l 

*!: 'if 

second gate pad unit commonly connected to even gate line of 
iniO the plurality of gate lines, receiving signals for driving 
s the even gate line. 

n !;;? 

?u 

& The wiring unit for testing defects of gate line 

1"=^ comprises a first wiring unit for testing defects of first 
15 gate line connected between the first gate pad unit and the 
odd gate line, testing disconnection and short of the odd 
gate line and a second wiring unit for testing defects of 
second gate line connected between the second gate pad and 
the even gate line, testing disconnection and short of the 
20 even gate line. 



The first and the second wiring units for testing 
defects of gate lines are formed in a zigzag shape. 
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According to still another embodiment of the present 
invention, a liquid crystal display comprises: a TFT array 
unit comprising a plurality of gate lines and data lines 
formed in a matrix shape, having a TFT transistors on each 
pixel at the intersection of the gate line and the data line; 
a common voltage pad unit for applying common voltage to 
coinmon voltage line connected to each pixel; and a wiring 
unit for testing defects of common voltage line connected 
between the common voltage line and the common voltage pad 
unit, testing disconnection and short of the common voltage 
line . 

The common voltage pad unit comprises a first common 
voltage pad unit commonly connected to odd common voltage 
line of the plurality of common voltage lines, receiving 
signals for driving the odd common voltage line and a second 
common voltage pad unit commonly connected to even common 
voltage line of the plurality of common voltage lines, 
receiving signals for driving the even coimnon voltage line. 

The wiring unit for testing defects of common voltage 
line comprises a first wiring unit for testing defects of 
common voltage line, connected between the first common 
voltage pad unit and the odd common voltage line, testing 



EL698183704US 



disconnection and short of the odd common voltage line and a 
second wiring unit for testing defects of common voltage line, 
connected between the second common voltage pad unit and the 
even common voltage line, testing disconnection and short of 
5 the even common voltage line. 



Ca The first and the second wiring units for testing 

: defects of common voltage line are formed in a zigzag shape. 

in 

C'llO According to the present invention, it is possible to 

l^-^ test defects of wiring in panel by a conventional panel test 

fU method, thereby improving reliability of panel. 



15 



BREIF DESCRIPTION OF THE DRAWINGS 

Figs. lA to IC are drawings showing module structure of 
general liquid crystal display. 



Fig. 2 is a drawing showing a conventional panel test 
20 method. 



Figs. 3A and 3B are block diagrams showing a liquid 
crystal display for testing defects of wiring in panel 
according to the present invention. 
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Figs. 4A and 4B are drawings showing a method of 
testing disconnection and short of wiring in panel according 
to the present invention. 

5 

DETAILED DESCRIPTION OF THE IKVENTIOK 

CJI The above objects, and other features and advantages 

^ of the present invention will become more apparent after 

iniO reading the following detailed description when taken in 

s conjunction with the appended drawings. 

I*! I 
- 

f g Figs . 3A and 3B are drawings showing a method of 

S3 

testing wiring in panel according to the present invention. 

15 

Referring to Fig. 3A, a TFT array unit 11 in panel 10 
is arranged with a plurality of gate lines Gi,G2...Gn and data 
lines Di,D2...Dn from the TFT array unit. The odd lines of the 
gate lines Gi,rG2...Gn are connected to a gate odd pad 15a and 
20 the even lines are connected to a gate even pad 15b. The data 
lines Di,D2...Dn are connected to a data odd pad 17a and a data 
even pad 17b. The zigzag connection wiring 30a on the upper 
^ part of panel 10 is connected to a first line Dl of the data 
odd pad 17a in series. 
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Referring to Fig. 3B, a test structure is formed in the 
same method as that in Fig. 3A. However^ wiring is formed in 
a separated zigzag connection wiring 30b and then, connected 
to a first line Di of data odd pad 17a and a first line Dz of 
data even pad 17b in series • Therefore, it is possible to 
test disconnection and short of wiring by applying signal for 
the test to data odd pad 17a and data even pad 17b. When 
short is generated, TFT of data even line 17b, whereto signal 
is not applied, is also operated as well as data odd line 17a. 

Figs. 4A and 4B are drawings showing a method of 
testing disconnection and short of wiring in panel according 
to the present invention. 

Referring to Fig. 4A, when disconnection is generated 
between wiring of panel, the disconnected wiring is connected 
to a first line Di of data odd pad 17a. Therefore, when 
signal is applied to the data odd pad 17a, TFT of the 
disconnected first line Di is not operated and TFTs of other 
lines D3,D5... are normally operated. 

Fig. 4B shows a method of testing defects when short is 
generated between wiring in panel. Referring to Fig. 4B, the 
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data odd pad 17a is connected to wiring connected to data 
even pad 17b. Therefore, when signal is applied to data odd 
pad 17a, TFT of second data line D2 is operated as well as 
TFT of the first data line Dx. If the two are operated at the 
same time, it is determined that short defects are generated. 

Although it is not shown in the drawings, it is 
possible to test defects by connecting the same method to 
gate odd pad 15a and gate even pad 15b and by connecting the 
zigzag wiring 30a to the common voltage Vcom pad 13 in series. 

As described above, according to the present invention, 
it is possible to test defects of wiring in panel by 
connecting wiring in a zigzag shape or by separating and 
connecting wiring in a zigzag shape and then, connecting the 
resultant to the gate pad unit, the data pad unit and the 
common voltage pad unit. 

And, according to the present invention, it is possible 
to remove Flexible Printed Circuit FPC or Printed Circuit 
Board PCB, thereby reducing manufacturing cost and the size 
of product. 

Although the preferred embodiment of this invention has 
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been disclosed for illustrative purpose, those skilled in the 
art will appreciate that various modifications, alterations, 
additions and substitutions are possible, without departing 
from the scope and spirit of the invention. 
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WHAT IS IS 

1. A liquid crystal display for testing defects of wiring 
in panel, comprising: 

a TFT array unit comprising a plurality of gate lines 
and data lines formed in a matrix shape, having TFT 
transistors at the intersection of the gate line and the data 
line; 

a data pad unit commonly connected to the plurality of 
data lines, receiving signals for driving the data lines; and 
a wiring unit for testing defects of data line, 
connected between the data pad unit and the data line, 
testing disconnection and short of the data line. 

2. The liquid crystal display according to claim 1, 
wherein the data pad unit comprising a first data pad unit 
commonly connected between odd data lines of the plurality of 
data lines, receiving signals for driving the odd data lines 
and a second data pad unit commonly connected between even 
data lines of the plurality of data lines, receiving signals 
for driving the even data line. 
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3. The liquid crystal display according to claim 2, 
wherein the wiring unit for testing defects of data line 
comprises a first wiring unit for testing defects of data 
line connected between the first data pad unit and the odd 
data line, testing disconnection and short of the odd data 
line and a second wiring unit for testing defects of data 
line connected between the second data pd unit and the even 
data line, testing disconnection and short of the even data 
line . 

4. The liquid crystal display according to claim 3, 
wherein the first and the second wiring units for testing 
defects of data line are formed in a zigzag shape. 

5. The liquid crystal display for testing defects of 
wiring in panel comprising: 

a TFT array unit comprising a plurality of gate lines 
and data lines formed in a matrix shape, having TFT 
transistors at the intersection of the gate line and the data 
line; 

a gate pad unit commonly connected between the 
plurality of gate lines, receiving signals for driving the 
gate line; and 

a wiring unit for testing defects of gate line 
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connected between the gate pad unit and the gate line, 
testing disconnection and short of the gate line. 

6. The liquid crystal display according to claim 5;. 
wherein the gate pad unit comprises a first gate pad unit 
commonly connected between odd gate lines of the plurality of 
gate lines, receiving signals for driving the odd gate line 
and a second gate pad unit commonly connected between even 
gate lines of the plurality of gate lines, receiving signals 
for driving the even gate line. 

7. The liquid crystal display according to claim 6, 
wherein the wiring unit for testing defects of gate line 
comprises a first wiring unit for testing defects of gate 
line connected between the first gate pad unit and the odd 
gate line, testing disconnection and short of the odd gate 
line and a second wiring unit for testing defects of gate 
line connected between the second gate pad unit and the even 
gate line, testing disconnection and short of the even gate 
line • 

8. The liquid crystal display according to claim 7, 
wherein the first and the second wiring units for testing 
defects of gate line are formed in a zigzag shape. 
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9. A liquid crystal display for testing defects of 
wiring in panel comprising: 

a TFT array unit comprising a plurality of gate 
lines and data lines formed in a matrix shape, having TFT 
transistors in each pixel at the intersection of the gate 
line and the data line; 

a common voltage pad unit for applying common 
voltage to common voltage line connected to each pixel; and 

a wiring unit for testing defects of common voltage 
line connected between the common voltage line and the common 
voltage pad unit, testing disconnection and short of the 
common voltage line. 

10. The liquid crystal display according to claim 9, 
wherein the common voltage pad unit comprises a first common 
voltage pad unit commonly connected between odd common 
voltage line of the plurality of common voltage lines, 
receiving signals for driving the odd common voltage line and 
a second common voltage pad unit commonly connected between 
even common voltage lines of the plurality of common voltage 
lines, receiving signals for driving the even common voltage 
line. 
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11. The liquid crystal display according to claim 10, 
wherein the wiring unit for testing defects of coimnon voltage 
line comprises a first wiring unit for testing defects of 
common voltage line connected between the first common 
voltage pad unit and the odd common voltage line, testing 
disconnection and short of the odd common voltage line and a 
second wiring unit for testing defects of common voltage line 
connected between the second common voltage pad unit and the 
even common voltage line, testing disconnection and short of 
the even common voltage line. 

12. The liquid crystal display according to claim 11, 
wherein the first and the second wiring units for testing 
defects of common voltage line are formed in a zigzag shape. 
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JffiSTIU^CT OF THE DISCLOSUHE 



A liquid crystal display capable of testing defects of 
wiring in panel. The liquid crystal display comprising: a TFT 
5 array unit comprising a plurality of gate lines and data 
lines formed in a matrix shape, having TFT transistors at the 
intersection of the gate line and the data line; a data pad 
unit commonly connected to the plurality of data lines, 
receiving signals for driving the data lines; and a wiring 



!10 unit for testing defects of data line, connected between the 



data pad unit and the data line, testing disconnection and 
short of the data line. 
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FIG.IA 

(PRIOR ART) 
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FIG. IB 
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FIG.IC 

(PRIOR ART) 
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FIG.3B 
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FIG.4A 
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FIG.4B 
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believe that I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter that is 
claimed, and for which a patent is sought on the invention entitled: 

TITLE OF INVENTION 

A LIQUID CRYSTAL DISPLAY FOR TESTING DEFECTS OF WIRING IN PANEL 



SPECIFICATION IDENTIFICATION 



the specification of which: (complete (a), (b) or (c)) 
[2 (a) is attached hereto. 

I I (b) was filed on as Q Serial No. or 

r~lExpress Mail No. (as Serial No. not yet known) 

and was amended on (if applicable). 

Note: Amendments filed after the original papers are deposited with the PTO that contain new matter are not 
accorded a filing date by being referred to in the Declaration. Accordingly, the amendments involved 
are those filed with the application papers or, in the case of a supplemental Declaration, are those 
amendments claiming matter not encompassed in the original statement of invention or claims. See 
S7CFRL67, 

I I (c) was described and claimed in PCX International Application No. 

filed on and as amended under PCX Article 19 on 

(if any). 

ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 

I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information, which is material to patentability as defined 
in 37, Code of Federal Regulations, § 1.56, 

(also check the following items, if desired) 

I I and which is material to the examination of this application, namely, 
information where tiiere is a substantial likelihood that a reasonable Examiner 
would consider it important in deciding whetiier to allow the application to issue 
as a patent, and 

n in compliance with this duty, there is attached an information disclosure 
statement, in accordance with 37 CFR L98. 

PRIORITY CLAIM (35 U.S.C. ^ 119(a)-(d)) 

I hereby claim foreign priority benefits imder Xitle 35, United States Code, § 119(a)-(d) of 
any foreign application(s) for patent or inventor's certificate or of any PCX international 
application(s) designating at least one country other than the United States of America listed 
below and have also identified below any foreign application(s) for patent or inventor's 
certificate or any PCX international appHcation(s) designating at least one country other than 
the United States of America filed by me on the same subject matter having a filing date 
before that of the application(s) of which priority is claimed. 
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(complete (d) or (e)) 



n (d) no such applications have been filed, 

[xj (e) such applications have been filed as follows. 

Note: Where item (c) is entered above and the international application which designated the U.S. itself 
claimed priority check item (e), enter the details below and make the priority claim. 

PRIOR FGREIGN/PCT APPLICATION! S) FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS APPLICATION 
AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. ^ 119(a)-(d) 



COUNTRY (OR 
EfWICATEIFPCT 


APPLICATION 
NUMBER 


DATE OF FILING 
(day/month/year) 


PRIORITY 
CLAIMED UNDER 
35 use 119 


Republic of Korea 


2000-87509 


30/12/2000 


X YES NO □ 








□ YES NO □ 



CLAIM FOR BENEFIT OF PRIOR U.S. PROVISIONAL APPLICATION(S) 

(35 U.S.C. « 119(6)) 



I hereby claim the benefit under Title 35, United States Code, § 1 19(e) of any United States 
provisional application(s) listed below: 



PROVISIONAL APPLICATION NUMBER 


FILING DATE 











ALL FOREIGN APPLICATION(S) , IF ANY, FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Note: If the application filed more than 12 months from the filing date of this application is a PCT filing 
forming the basis for this application entering the United States as (1) the national stage or (2) a 
continuation, divisional, or continuation-in-part, then also complete ADDED PAGES TO COMBINED 
DECLARATION AND POWER OF ATTORNEY FOR DIVISIONAL, CONTINUATION OR CIP 
APPUCATION for benefit of the prior U.S, or PCT application(s) under 35 U.S.C. § 120. 
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POWER OF ATTORNEY 



I hereby appoint the following practitioner(s) to prosecute this application and transact all 
business in the Patent and Trademark Office connected therewith (list name and registration 

number), 

Thomas F. Peterson, 24790; Richard J. Streit, 25765; Donald P. Reynolds, 26220; W. 
Dennis Drehkoff, 27193; Vangelis Economou, 32341; Brian W. Hameder, 45613; 
Valerie Neymeyer-Tynkov, Reg. 46956; Paul B. West, 18947; Joseph H. Handelman, 
26179; Peter D. Galloway 27885; John Richards, 31503; Iain C. Bail lie, 24090; Richard 
P. Berg, 28145 

I I Attached, as part of this declaration and power of attorney, is the authorization of the 
above-named practitioner(s) to accept and follow instructions from my 
representative(s). 



SEND CORRESPONDENCE TO: DIRECT TELEPHONE CALLS TO: 

(Name and telephone number) 

Richard J. Streit 

c/o Ladas & Parry 

224 South Michigan Avenue 

Suite 1200 

Chicago, Illinois 60604 (312) 427-1300 



DECLARATION 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

SIGNATURE(S) 

Note: Carefiilfy indicate the family (or last) name, as it should appear on the filing receipt and all other 
documents. 

Full name of sole or first inventor 

GyoUn CHOI 

(Given Name) ^Middle Initial or Name) (Family (or Last) Name) 

Inventor's signature . (4/* (Q^y^o 

Date \)€/(je\/^ i^ ^ Z/^ 2>fov^t C ountry of Citizenshi p Republic of Korea 

Residence Seoul 

Post Office Addres s 347-308, KNHC 3^^ Complex, Banpo l-dong, Seocho-gu, Seoul 
Korea 
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Full name of second joint inventor, if any 

Yeong Koo KIM 

(Given Name) (Middle Initial or Name) (Family (or Last) Name) 

Inventor's signature k. k^y^ 

Dat e '^rx?l, 12 . 12^1 ^Country of Citizenship Republic of Korea 

Residence Seoul 

Post Office Address 202 Jeonjin Villa, 975-40, Bangbae-dong, Seocho-gu, Seoul, Korea 



Full name of third joint inventor, if any 

Kon Ho LEE 



(Given Name) (Middle Imtial or Name) (Family (or Last) Name) 

Inventor's signature J ^^y^^P^ ^:^^ 



Dat e \?et£mhs^ ZL 2.0<^l Country of Citizenshi p Republic of Korea 

Residence KyounRki-do 

Post Office Addres s 101-502, Daewoo Apt., Jeungpo-dong, Ich'on, Kyoungki-do. 
Korea 



Full name of fourth joint inventor, if any 



(Given Name) (Middle Initial or Name) (Family (or Last) Name) 

Inventor's signature 

Date Country of Citizenship 

Residence 

Post Office Address 



Full name of fifth joint inventor, if any 



(Given Name) (Middle Initial or Name) (Family (or Last) Name) 

Inventor's signature 

Date Country of Citizenship 

Residence 

Post Office Address 
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